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1 Executive Summary

Halobetasol propionate is a super-potent topical corticosteroid. There are currently two 
approved formulations of halobetasol propionate, namely Ultravate Cream, 0.05% and 
Ultravate Ointment, 0.05% and their respective generic cream and ointment formulations. 
The applicant developed a lotion formulation of halobetasol propionate, 0.05% (hereafter 
HBP Lotion) for treatment of plaque psoriasis in adults.

The clinical program includes 7 clinical studies, including a vasoconstrictor assay trial, a 
hypothalamic-pituitary-adrenal (HPA) axis suppression/pharmacokinetic (PK) trial under 
maximal use conditions, a Phase 2 supportive safety and efficacy trial, and 2 Phase 3 
safety and efficacy trials.

1.1 Recommendation

The Office of Clinical Pharmacology/Division of Clinical Pharmacology 3 finds NDA 
208183 acceptable pending agreement on recommended labeling changes.

1.2 Phase IV Requirements and Commitments

The following post marketing requirement is recommended:

A trial evaluating the adrenal suppression potential and pharmacokinetic properties of 
twice daily halobetasol proprionate lotion, 0.05% under maximal use conditions in 
subjects 12 years to 16 years 11 months of age with plaque psoriasis.

1.3 Summary of Important Clinical Pharmacology and Biopharmaceutics 
Findings

PK/HPA axis suppression:
The systemic bioavailability and HPA axis suppression rate were evaluated in a parallel 
trial comparing HBP lotion, 0.05% vs. Ultravate cream, 0.05% in 43 adult subjects with 
moderate to severe plaque psoriasis involving ≥20% body surface area (BSA). 
Approximately 3.5 grams was applied twice daily for 14 days. HPA assessment was done 
in all subjects and PK assessment was done in subset of 24 subjects (n=12 per treatment 
arm). 

Steady state was achieved by day 8, when serial PK samplings were done. Plasma 
concentrations of HBP were measurable in all subjects. HBP concentration versus time 
profiles at steady state were generally relatively flat, but a few subjects did have 
significant peak/trough variation. The mean (±SD) Cmax concentrations for HBP lotion, 
0.05% on Day 8 was 201.1 ± 157.5 pg/mL, with the corresponding median Tmax value 
of 3 hours (range 0 – 6 hours); mean area under the halobetasol propionate concentration 
versus time curve over the dosing interval (AUCτ) was 1632 ± 1147 pg*h/mL. Systemic 
exposure was similar between HBP lotion, 0.05% and Ultravate cream, 0.05%.
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For the per protocol population, 25% (5 of 20) of HBP lotion, 0.05% treated subjects and 
14.3% (3 of 21) of Ultravate cream, 0.05% treated subjects demonstrated an abnormal 
HPA axis response at end of treatment. Seven of 8 subjects who were suppressed had 
normal results at follow up. The one remain subject did not return for follow up 
assessment.

Potency classification:
Potency classification was evaluated using a single point vasoconstrictor assay (VCA) 
with visual assessment in 36 subjects. Results showed that HBP lotion, 0.05% (mean 
VCA score 2.39) was statistically similar to Ultravate cream, 0.05% (Class I, mean VCA 
score 2.44) and different than triamcinolone acetonide cream, 0.5% (Class III, mean VCA 
score 1.78). The results indicate that HBP lotion, 0.05% is a super potent corticosteroid 
product.

Pediatric:
The applicant requested a deferral of pediatric studies for subjects 12 years to 16 years 11 
months of age. As per the agreed initial pediatric study plan, the applicant will conduct a 
PK/HPA axis suppression trial in adolescents aged 12 years to 16 years 11 months with 
plaque psoriasis. This trial will be included as a PREA post marketing requirement.

Clinical vs. to-be-marketed formulation:
The applicant stated that all 7 clinical trials in the development program used the same 
formulation as the proposed to be marketed formulation (i.e., formulation R9860).

Method validation:
Plasma HBP and serum cortisol concentrations were evaluated using adequately validated 
assays.
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2 Question-Based Review

2.1 General Attributes

2.1.1 What is halobetasol proprionate (HBP)?
Halobetasol propionate is a super-potent topical corticosteroid. It is indicated for the local 
topical treatment of various inflammatory skin disorders (e.g., psoriasis). There are 
currently two approved formulations of halobetasol propionate, namely Ultravate Cream, 
0.05% and Ultravate Ointment, 0.05% and their respective generic cream and ointment 
formulations. The Applicant developed a new lotion formulation to provide additional 
formulation options for patients.

2.1.2 What are the proposed indication and dosing regimen for HBP lotion, 
0.05%?

The proposed indication is for treatment of plaque psoriasis in patients 18 years of age 
and older. The proposed dosing regimen is to apply a thin layer to the affected areas 
twice daily for up to 2 weeks with a maximum dose of 50 g per week.

2.1.3 What is plaque psoriasis?
Psoriasis is a chronic autoimmune disease that manifests itself as inflammatory 
dermatosis and affects 1-3% of the US population. The most common type of psoriasis is 
plaque psoriasis, which is characterized by well-demarcated, pruritic, thick, scaly skin 
lesions. Psoriasis pathogenesis involves the abnormal regulation of the cells of the 
immune system (white blood cells including T lymphocytes, neutrophils, and other 
leucocytes) prompted by both environmental and genetic factors, which leads to a 
dysregulation of normal keratinocyte proliferation and an increase in proinflammatory 
cell signals.

2.2 General Clinical Pharmacology

2.2.1 What were the design features of the clinical pharmacology and clinical trials 
used to support HBP lotion, 0.05%?

The clinical program includes 7 clinical studies, including a vasoconstrictor assay trial, a 
hypothalamic-pituitary-adrenal (HPA) axis suppression/pharmacokinetic (PK) trial under 
maximal use conditions, a Phase 2 supportive safety and efficacy trial, and 2 Phase 3 
safety and efficacy trials.

2.2.2 What is the systemic bioavailability of HBP lotion, 0.05% under maximal use 
conditions and what is the relative bioavailability compared to Ultravate 
cream, 0.05%?

The Applicant conducted a parallel trial with HBP lotion, 0.05% vs. Ultravate cream, 
0.05% in 43 adult subjects with moderate to severe plaque psoriasis involving ≥20% 
body surface area (BSA) and evaluated HPA axis suppression in all subjects and PK in a 
subgroup of 24 subjects (n=12 per treatment arm). For the HBP lotion PK subgroup, the 
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subjects applied a mean (±SD) dose of 3.3 ± 0.89 grams twice daily to an area of 20.3 ± 
6.7 %BSA for 14 days. Serial PK sampling was done on Day 8. 

Based on Ctrough concentrations before dosing and at end of dosing interval on Day 8 
and before dosing on Day 15, the results suggests steady state was achieved by day 8. 
Plasma concentrations of HBP were measurable in all subjects. Individual HBP 
concentration versus time profile at steady state was generally relatively flat, but a few 
subjects did have significant peak/trough variation. The mean (±SD) Cmax 
concentrations for HBP lotion, 0.05% on Day 8 was 201.1 ± 157.5 pg/mL, with the 
corresponding median Tmax value of 3 hours (range 0 – 6 hours); mean area under the 
halobetasol propionate concentration versus time curve over the dosing interval (AUCτ) 
was 1632 ± 1147 pg*h/mL. Systemic exposure was similar between HBP lotion, 0.05% 
and Ultravate cream, 0.05% (Figure 1 and Table 1).

Figure 1: Mean Halobetasol Propionate Plasma Concentration-Time Profiles Over a 
Dosing Interval on Day 8 Following Topical Application of Halobetasol Propionate 
Twice a Day for 8 Days

Table 1: Comparison of Systemic Exposure Variables for HBP Lotion and Ultravate® 
Cream
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2.2.3 What is the effect of HBP lotion, 0.05% on suppressing the hypothalamic 
pituitary adrenal (HPA) axis?

In the same trial as noted in section 2.2.2, HPA assessment was done in all subjects. 
Approximately 3.5 grams (range 1.7 – 5.6 grams) HBP lotion, 0.05% or 3.0 grams (range 
1.3 – 5.0 grams) Ultravate cream, 0.05% were applied twice daily for 14 days. The results 
showed 25% (5 of 20) of HBP lotion, 0.05% treated subjects and 14.3% (3 of 21) of 
Ultravate cream, 0.05% treated subjects demonstrated an abnormal HPA axis response at 
end of treatment. Seven of 8 subjects who were suppressed had normal results at follow 
up. The one remain subject did not return for follow up assessment.

2.2.4 What is the potency classification for HBP lotion, 0.05%?
Potency classification was evaluated using a single point vasoconstrictor assay (VCA) 
with visual assessment in 36 subjects. Five (5) different HBP lotion, 0.05% formulations 
were compared to 2 reference products, namely Ultravate cream, 0.05% (a Class I 
product) and triamcinolone acetonide cream, 0.5% (a Class 3 product). All products were 
applied as a single dose and left on for 16 hours. Visual assessment was done 2 hours 
after washing the application sites.

Results showed that the to-be-marketed formulation of HBP lotion, 0.05% (formulation 
R9860) was statistically similar to Ultravate cream, 0.05% (Class I) and different than 
triamcinolone acetonide cream, 0.5% (Class III) (Table 2). The results indicate that HBP 
lotion, 0.05% is a super potent corticosteroid product.
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Table 2: Summary of vasoconstriction scores

2.3 Intrinsic Factors

2.3.1 What is the systemic exposure of HBP lotion, 0.05% in pediatrics?
The applicant requested a deferral of pediatric studies for subjects 12 years to 16 years 11 
months of age. As per the agreed initial pediatric study plan, the applicant will conduct a 
PK/HPA axis suppression trial in adolescents aged 12 years to 16 years 11 months with 
plaque psoriasis. This trial will be included as a PREA post marketing requirement. A 
waiver has been granted for studies in pediatrics <12 years of age.

2.4 Extrinsic Factors
The applicant did not provide any information on the effect of extrinsic factors on the PK 
of HBP lotion, 0.05%. Because the systemic bioavailability of HBP lotion, 0.05% is 
similar to approved Ultravate Cream, 0.05%, a request for additional studies is not 
warranted.

2.5 General Biopharmaceutics

2.5.1 What is the formulation composition of HBP lotion, 0.05%?
The formulation composition of HBP lotion, 0.05% is shown below.
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4 Appendix

4.1 Individual Study Reviews

Trial 000-0551-202

Title: 
A Comparative  Evaluation  of  the  Adrenal  Suppression  Potential  and 
Pharmacokinetic Properties of Twice Daily Halobetasol Propionate Lotion 0.05%  versus  
Halobetasol  Propionate  Cream  0.05%  in  Subjects  with Moderate to Severe Plaque 
Psoriasis Receiving Two Weeks of Treatment.

Study period:
Date of first screened subject: 8/9/2010; date of last completed subject: 5/24/2011.

Objectives:
The primary objective was to determine and compare the adrenal suppression potential 
and the pharmacokinetic properties of a new halobetasol propionate (HBP) lotion versus 
Ultravate® Cream applied twice daily in subjects with moderate to severe psoriasis.  The 
secondary objective was to determine and compare the changes in the disease severity 
during treatment with the two HBP formulations.

Methodology:
This was a comparative, multicenter study of an investigational formulation of 
halobetasol propionate lotion (HBP Lotion) 0.05% versus Ultravate® Cream 0.05% in 
subjects with moderate to severe plaque psoriasis. Forty-three subjects, males or females 
aged 18 and above, with at least moderate to severe plaque psoriasis on at least 20% of 
their body surface area (excluding the face, scalp, groin, axillae and other intertriginous 
areas) who fulfilled the inclusion/exclusion criteria were enrolled at five study sites. All 
subjects had a Cosyntropin Stimulation Test (CST) to assess their HPA axis response at 
Visit 1 (Screening Visit). At Visit 2 (Baseline), eligible subjects with acceptable 
laboratory tests (including normal adrenal function) were randomized (1:1) to one of two 
test articles (HBP Lotion or Ultravate® Cream) for up to 14 days.

Enrollment into the treatment phase of the study at the Baseline Visit was timed such that 
the screening CST was performed at least four (4) weeks before the projected end of the 
treatment phase. Half of the subjects applied either the investigational formulation of 
HBP Lotion 0.05% or Ultravate® Cream 0.05% to all psoriasis plaques identified at Visit 
2 twice daily for the assigned treatment period or until the investigator verified the 
subject’s psoriasis had cleared. The study was designed to determine the adrenal 
suppression potential and pharmacokinetic properties of the investigational test article 
versus reference drug after the subject applied a maximum of 50 grams per week for up 
to a two-week treatment period (i.e., approximately 7 grams daily or 3.5 grams per 
application). All subjects had a CST to reassess their HPA axis response at the end of the 
scheduled treatment period. In this study, an abnormal HPA axis response to a 0.25 mg 
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dose of cosyntropin was defined as a 30-minute post-CST serum total cortisol level of ≤ 
18 μg/dL at the end of treatment.

At select sites only, eligible subjects had blood drawn on Day 1 before the application of 
the test article for baseline drug levels in plasma. Twenty-four subjects (12 subjects per 
treatment group) participated in the PK assessment. On Day 8, these PK subjects had 
serial blood draws taken just prior to the morning application of test article and at 1, 2, 4, 
6, 8, and 12 hours post-application and then, on the following day (Day 9), 24 hours post-
application. If any of these subjects were clear of lesions at Day 8, a final CST evaluation 
and collection of blood and urine was to have been performed at Day 9; however, since 
no subjects were clear at Day 8, collection of the final laboratory specimens and the CST 
were performed at Day 15 after the subjects completed twice daily dosing for an 
additional week following the final PK specimen draw on Day 9.

Number of subjects:
Planned: 40; Analyzed: 43 (intent-to-treat), 41 (per-protocol), 24 (pharmacokinetic).

Treatment:
Subjects applied the assigned test article (HBP Lotion vs. Ultravate® Cream) to the 
affected areas designated by the investigator, twice daily for two weeks.

Halobetasol propionate lotion (HBP Lotion, formulation R9860) 0.05% was 
manufactured, packaged and labeled by Ferndale Laboratories Inc., Ferndale, MI and 
packaged in 2 ounce (60 gram) HDPE bottles.

Ultravate® Cream 0.05% (50 gram aluminum tubes) was manufactured by Ranbaxy Inc. 
and purchased from commercial sources.

PK assessment:
At selected sites (PK sites), eligible subjects had blood drawn on Day 1 before the 
application of the test article for baseline drug levels in plasma. On Day 8, subjects at 
these sites (regardless of lesion clearance) had serial blood draws taken just prior to the 
morning application of test article, and taken at 1, 2, 4, 6, 8, and 12 hours post-application 
and then, on the following day (Day 9), 24 hours post-application as part of their CST 
evaluation (for subjects whose lesions had cleared completely). PK subjects who had not 
cleared completely at Day 8 withheld application of the test article until after the 24-hour 
blood draw had been taken on Day 9 and then continued daily application of the test 
article until Day 15. At the Day 15 visit, PK subjects had a final blood sample collected 
for plasma HBP levels just prior to the initiation of the CST. All PK plasma samples were 
stored (at -20°C) at the PK sites until transfer to the bioanalytical laboratory for analysis.

Cosyntropin stimulation testing:
At Visit 1 (Screening Visit, Part B) and at the End of Treatment (i.e., the visit at which 
psoriasis had cleared or end of the assigned treatment period), CST (and any follow-up 
CSTs) was performed. If the results of the Visit 1 (Screening) cosyntropin stimulation 
test indicated the subject had an abnormal HPA axis response (defined as a post-
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stimulation serum cortisol level of ≤ 18μg/dL), the subject was to be withdrawn. If a 
subject’s End of Treatment cosyntropin stimulation test showed an abnormal HPA axis 
response, the test article was considered to have caused adrenal suppression in the 
subject.

Assay:
Plasma HBP concentrations and serum cortisol concentrations were evaluated using 
adequately validated assays. See section 2.6 of this review for further details.

Results:

Demographic:
The demographic of the PP population is shown in Table 4. The majority (66%) of 
subjects were male and most (81%) were White race. 

Table 4: Demographic information of PP population

Dosing:
Overall, subjects were compliant with respect to doses applied. The mean percent of 
expected doses applied at end of treatment was >98% for all populations across both 
treatment groups. Regarding per-protocol (PP) exclusions, dosing compliance was at least 
80% for all subjects except Subject 01-123 (HBP Lotion) who missed 6 out of 29 
possible doses (compliance rate of 79.3%); this subject was excluded from the PP 
population. All PK subjects met the requirement for at least 80% of the expected doses. 
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The average dose of test article applied for the PP population was 3.5 g (HBP Lotion) and 
3.0 g (Ultravate® Cream) with a range of 1.7 g to 5.6 g (HBP Lotion) and 1.3 g to 5.0 g 
(Ultravate® Cream). The average dose of test article applied for the PK population was 
3.3 g (HBP Lotion) and 3.5 g (Ultravate® Cream) with a range of 1.7 g to 4.8 g (HBP 
Lotion) and 2.4 g to 5.0 g (Ultravate® Cream).

PK:
Key dosing parameters for subjects in the PK subgroup are shown in Table 5. The mean 
dose and treated area for the HBP PK population were 3.3 g and 20.3 % BSA, 
respectively. The area and amount applied were similar between the 2 treatment groups. 

Table 5: Summary of dosing parameters for PK subgroup

Halobetasol propionate trough plasma concentrations occurring at the end of the 12-hour 
dosing interval (i.e., Day 8, 0 and 12 hours and Day 15, 12 hours) in subjects treated with 
the cream and lotion formulations were determined (Table 6). Based on the geometric 
means for trough plasma concentrations at 12 hour s post-application across time, steady-
state for both formulations appears to be achieved by Day 8 (time of first observation 
after the start of test article application). 

HBP plasma concentrations were measureable in all subjects (Tables 7 and 8). Individual 
HBP concentration versus time profiles at steady state were generally relatively flat, but a 
few subjects did have significant peak/trough variation. The mean (±SD) Cmax 
concentrations for HBP lotion, 0.05% on Day 8 was 201.1 ± 157.5 pg/mL, with the 
corresponding median Tmax value of 3 hours (range 0 – 6 hours); mean area under the 
halobetasol propionate concentration versus time curve over the dosing interval (AUCτ) 
was 1632 ± 1147 pg*h/mL (Table 7). The mean steady state PK profiles for HBP lotion 
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and Ultravate cream are shown in Figure 2. The individual PK profiles for HBP lotion is 
shown in Figure 3.

Table 6: Comparison of Halobetasol Propionate Trough Plasma Concentrations at 12 
Hours Post-Application for Ultravate® Cream and HBP Lotion
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Table 7: Individual Halobetasol Propionate Pharmacokinetic Parameters on Day 8 
Following Topical Application of HBP Lotion Twice a Day for 8 Days.
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Table 8: Individual Halobetasol Propionate Pharmacokinetic Parameters on Day 8 
Following Topical Application of Ultravate® Cream Twice a Day for 8 Days.

Figure 2: Mean Halobetasol Propionate Plasma Concentration-Time Profiles Over a 
Dosing Interval on Day 8 Following Topical Application of Halobetasol Propionate 
Twice a Day for 8 Days
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Figure 3: Individual Halobetasol Propionate Plasma Concentration-Time Profiles Over 24 
Hours on Day 8 Following Topical Application of HBP Lotion Twice a Day for 8 Days.

Relative bioavailability comparison:
Corresponding pharmacokinetic parameters and statistical assessments for Ultravate® 
Cream 0.05% and HBP Lotion 0.05% are shown in Tables 9 and 10, respectively. The 
results showed that HBP lotion has similar systemic exposure to Ultravate Cream, 0.05%. 
However, the confidence intervals do not meet the standard bioequivalence threshold of 
80 – 125%.

Table 9: Comparison of Systemic Exposure Variables for HBP Lotion and Ultravate® 
Cream

Table 10: Ratio of Geometric Means and Corresponding 90% Confidence Intervals for 
Day 8 Halobetasol Propionate Systemic Exposure Parameters
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HPA axis suppression:
An abnormal HPA axis response (HPA suppression) was defined as a 30-minute post-
stimulation serum cortisol level of < 18 μg/dL at the end of treatment. For the PP 
population, 25.0% (5/20) of HBP Lotion-treated subjects and 14.3% (3/21) of Ultravate® 
Cream-treated subjects demonstrated an abnormal HPA-Axis response at end of 
treatment (EOT).

In the eight subjects who had adrenal suppression at EOT, there does not appear to be a 
correlation between adrenal suppression and the total amount of test article applied. In the 
five HBP Lotion-treated subjects who suppressed, the amount of test article applied 
ranged from 2.0 to 4.68 grams/dose was within the range of other subjects who did not 
show evidence of suppression (Table 11).

Table 11: Dosing information for subjects who had adrenal suppression

Efficacy and other safety assessments:
Please see Clinical review.
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Filing Memorandum

Clinical Pharmacology Review

NDA: 208183
Compound: Halobetasol propionate lotion, 0.05% w/w
Sponsor: Ferndale Laboratories, Inc.

Date: 2/20/2015
Reviewer: Doanh Tran

Background:  Halobetasol propionate is a super-potent topical corticosteroid. There are 
currently two approved formulations of halobetasol propionate, namely Ultravate Cream, 0.05% 
and Ultravate Ointment, 0.05% and their respective generic cream and ointment formulations. 
The sponsor developed a lotion formulation of halobetasol propionate, 0.05% (hereafter HBP 
Lotion) for treatment of plaque psoriasis in adults.

The clinical program includes 7 clinical studies, including a vasoconstrictor assay trial, a 
hypothalamic-pituitary-adrenal (HPA) axis suppression/pharmacokinetic (PK) trial under 
maximal use conditions, a Phase 2 supportive safety and efficacy trial, and 2 Phase 3 safety and 
efficacy trials.

Bioavailability: The sponsor conducted a HPA axis suppression/PK trial (Trial 000-0551-202) 
in adult subjects with plaque psoriasis. The trial enrolled a total of 43 subjects (21 HBP Lotion 
and 22 Ultravate Cream). A subset of 24 subjects (12 HBP Lotion and 12 Ultravate Cream) were 
included in the PK portion of the protocol. The study population included subjects with moderate 
to servere plaque psoriasis involving ≥20% BSA. The drugs were applied twice daily for 2 
weeks. The sponsor reported 5 of 21 subjects (23.8%) administered HBP Lotion and 3 of 22 
subjects (14.3%) administered Ultravate Cream had abnormal ACTH stimulation test (defined a 
30-minute post-stimulation serum cortisol level of ≤18 μg/dL) performed at end of treatment. PK 
analysis suggests steady state was reached by Day 8. Summary of PK parameters are shown in 
table below.
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Pediatrics: The sponsor has requested a deferral of pediatric studies for subjects 12 – 17 years of 
age. As per the agreed initial pediatric study plan, the sponsor will conduct an HPA axis 
suppression and PK study in adolescents aged 12 – 17 years with plaque psoriasis. The sponsor 
has requested a waiver of pediatric studies for subjects less than 12 years of age.

Clinical vs. to-be-marketed formulation: The sponsor stated that all 7 clinical trials in the 
development program used the same formulation as the proposed to be marketed formulation 
(i.e., formulation R9860).

Method validation: 
For the evaluation of halobetasol propionate concentration, the sponsor has submitted the method 
validation reports and bioanalytical report for trial 000-0551-202 for review. The bioanalytical 
report states that sample storage stability has been demonstrated for 532 days. However, the 
available data only supports stability up to 167 days. Trial 000-0551-202 started enrollment on 
8/9/2010 and samples were analyzed up to  for maximum potential storage duration of 
397 days. The sponsor will be requested to provide data to support the 532 storage stability.

For the evaluation of serum cortisol concentration, the sponsor has provided method validation 
data for review. Information on sample storage is not clear and it appears that some samples 
were stored for up to 2.5 months before analysis. In addition data to support storage stability is 
not available. A request will be made for the complete bioanalytical report for serum cortisol for 
trial 000-0551-202.                                                                                                                                                   

Recommendation:

The Office of Clinical Pharmacology/Division of Clinical Pharmacology 3 finds that the Human 
Pharmacokinetics and Bioavailability section for NDA 208183 is fileable.

Comments for sponsor:

1. The bioanalytical report for the analysis of halobetasol propionate in human plasma for trial 
000-0551-202 states that sample storage stability has been demonstrated for at least 532 days 
at -20 ºC. However, the validation report submitted only support stability up to 167 days. 
Provide data to support storage stability of 532 days or a duration sufficient to support the 
storage duration of samples from trial 000-0551-202.

2. Provide a bioanalytical report for the analysis of serum cortisol concentration for samples 
from trial 000-0551-202. Include specific details of sample storage (e.g., temperature and 
duration) for all samples. It appears that some samples were stored for extended period (up to 
2.5 months) prior to analysis at . Provide in tabular format and 
electronic dataset all individual samples’ measured cortisol level and duration of sample 
storage. Provide storage stability data to support the duration and storage temperature of all 
samples in this trial. 
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